A collagen-glycosaminoglycan scaffold supports adult rat mesenchymal stem cell differentiation along osteogenic and chondrogenic routes.
Adult mesenchymal stem cells have the proclivity to differentiate along multiple lineages giving rise to new bone, cartilage, muscle, or fat. Collagen, a normal constituent of bone, provides strength and structural stability and is therefore a potential candidate for use as a substrate on which to engineer bone and cartilage from their respective mesenchymal-derived precursors. In this study, a collagen- glycosaminoglycan scaffold was used to provide a suitable three-dimensional (3-D) environment on which to culture adult rat mesenchymal stem cells and induce differentiation along the osteogenic and chondrogenic lineages. The results demonstrate that adult rat mesenchymal stem cells can undergo osteogenesis when grown on the collagen-glycosaminoglycan scaffold and stimulated with osteogenic factors (dexamethasone, ascorbic acid, beta-glycerophosphate), as evaluated by the temporal induction of the bone-specific proteins, collagen I and osteocalcin, and subsequent matrix mineralization. The osteogenic factors were coupled to activation of the extracellular-regulated protein kinase (ERK), and this kinase was found to play a role in the osteogenic process. As well as supporting osteogenesis, when the cell-seeded scaffold was exposed to chondrogenic factors (dexamethasone and TGF-1beta), collagen II immunoreactivity was increased, providing evidence that the scaffold can also provide a suitable 3-D environment that supports chondrogenesis.